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« dnes fiida chdapdna jako monofyleticka skupina (cca 5000 druhu)
 Gyrocotylida 1o0druhg), Amphilinidag druhd) —monozoické (drive Cestodaria)

e Eucestoda
— bazalni skupiny
e monozoické: Caryophyllidea
e polyzoické: Diphyllobothriidea
— pokrocCilé — Cyclophyllidea

{ Neodermata J

{ Trematoda J { Cercomeromorpha J

{ Aspidogastrea } [ Digenea } [ MM Cestoda ]

- Cercomeromorpha (Monogenea + Cestoda)
- nyni systém podle Ehlerse 1985
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Waeschenbach et al., Molecular Phylogenetics and Evolution, 2012
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« puUvodniPseudophyllidea

Bothriocephalidea

genitalni por dorzalné nebo laterdlné
- zavyvodem uteru

- bez vesicula seminalis

- bez uterinniho vaku

- nikdy v teplokrevnych obratlovcich

BOTHRIOCEPHALIDEA

Available online at www.sciencedirect.com
“=.” ScienceDirect

International Journal for Parasitology 3 (2008) 48-55

Rapid Communication

ELSEVIER

www.chevier. comflocatefijpara

Suppression of the tapeworm order Pseudophyllidea
(Platyhelminthes: Eucestoda) and the proposal of two new
orders, Bothriocephalidea and Diphyllobothriidea

R. Kuchta *, T. Scholz **, J. Brabec *, R.A. Bray ®
* Instirute of Parasitology, Biology Centre of the Caech Academy of Sciences, and Faculty of Science, University of South Bohemia,

Branitovskd 31, 370 05 Ceské Buddovice, Czech Republic
* The Natural History Museun, London, UK

Recerved 26 July 2007: received in revised form 20 August 2007: accepted 22 August 2007

Diphyllobothriidea

— genitdini por ventrainé

- pred vyvodem uteru

- vesicula seminalis externa

- uterinni vak pritomen

- U teplokrevnych obratlovc(

DIPHYLLOBOTHRIIDEA . .
Schematic drawings of

differential morphological
characteristics of the new orders
Bothriocephalidea (a, c-f) and
Diphyllobothriidea (b and g). (a)
and (b), ventral view; (c) and
(9), lateral view; (d-f), cross-
section. Abbreviations: cs, cirrus-
sac; esv, external seminal
vesicle; o, ovary; t, testes; u,
uterus; us, uterine sac; vf,
vitelline follicles; vg, vagina.

"|



http://old.paru.cas.cz/images/staff/104-7-NewOrders2008.pdf

CESTODA (TASEMNICE) - CHARAKTERISTIKA @

* vyznamneé patogeny z hlediska humanni a veterinarni mediciny

- napr. Bothriocephalus, Diphyllobothrium, Ligula, Moniezia (v dospélosti, strevo)

- napr. Taenia solium, Echinococcus (larvalni stddium, tkanég)

- vicehostitelské Zivotni Cykly Taenia solium - cyticerkus (prase svalovina,
ale i Clovék napr. mozkova cysticerkéza) — tiak

cysticerkd na mozkovou tkdn — nekrézy, epileptické zachvaty
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CESTODA (TASEMNICE) — CHARAKTERISTIKA Tisk cw(:@
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CENI

POHLAVNI SOUSTAVA T1isk cvi

Seminal vesicle

Sperm duct

Cirrus sac

Excretory ducts

atrium

Genital atrium

Seminal receptacle

Mehlis's {

gland

Yolk gland



POHLAVNI SOUSTAVA Tisk cVICEN ()
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EVOLUCE EUCESTOD

458 OLSONM ET AL
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Difossate/bothriate Tetrafossate/acetabulate
Caryophyllidea Spathebothriidea lineages clade

Ditferentiation of the scolex into a typically
tetrapartite condition consisting of
acetabulag® of varying form,
development of a larval embryophore

External subdivision of proglottides, differentiation of the
scolex info a typically bipartite condition consisting
of paired bothria*
Serial repetition of the reproductive organs (proglottisation), arthropod
intermediate host

E ucestoda Hexacanth larvae, spermatozoa lacking mitochondria,
enteric parasitism

FIG. 6. Diagrammatic representation of a stepwise evolutionary pattern resulting in the strobilate, tetrafossatefacetabulate condition
characteristic of higher eucestodes, consistent with analyses of LSU rDNA (Fig. 3), morphology (Fig. 5), and other recent works (e.g, Hoberg

ef al, 1997a, 2001; Mariaux, 1998). See text for discussion. *See Caira of af (1999) for definitions and discussion of the difossate/bothriate
and tetrafossatefacetabulate scolex conditions.

Pf. monozoickych tasemnic

(vlevo) Caryophilidea

(stred) Spathebothridea
(vpravo) Anantrum tortum —
Bothriocephalidea, skundarni
ztrata segmentace


http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.551.3928&rep=rep1&type=pdf




» 7ad Caryophilidea

- monozoické télo (jeden pohlavni komplex)

- DH sladkovodni ryby

- MH niténky (Tubificidae, Naididae)

- skolex vétsinou jednoduchy - prohlubné, zdrezy

- vaijicka s vickem - neobrvena onkosféra (hexakant)
rod Caryophyllaeus, rod Khawia - patogeni kaprovitych
rod Archigetes - mUze mit pfimy zivotni cyklus v nit€énkdch

Cr - Ccirus

Cs - cirovy vacek

fg - samici pohlavni otvor
g - germarium

ot - ootyp

sr - receptaculum seminis
t - varlata

u - uterus v

- vitelaria

va - vagina

vd - vitelodukty

Vs - vas deferens

1B 0




« Fdad Caryophilidea

- vybrané typy scolexU

Fig 2. Line dr 1 pans of the cies of Caryophy

)LA B b BC- i D
ortentahi, ¥ - C , G = Caryophyllacides fennica, 1 ~ Caryopiyllseus hrach
ceps. 3- G K- n Onginals. Scale bars: A—C, F-J =

28 Fig. L. Scanning electron micrographs of the scoleces of Palaearctic species of Caryophyllidea. A — Arraciolytocestus huronensis,

gﬁg B, C = diractolytocesius sagitiatus, I = Archigetes steboldt, E = Breviscolex orientalis; F = Caryophyllaeides ergensi, G = Caryo-

e phyllaeides fennica, H — Carvophvilacus brachvealits, 1 = Carvophyllaeus fimbriceps, J = Carvophyilaews laticeps; K - Khawia

armeniaca; L= Khawia baltica, M = Khawia japonensis, N = Khawia rossitiensis, O, P = Khawia saurogobii, ()= Khawia sinensis;

P 3. Line ramingeof e anicron parsof e ol speciesol Can e e R = Monobothrium wageneri, 8 = Paracarvophyvifaeus gotol, T - Paraglaridacris limnodrili. Originals. Scale barst A, D, LK, L, O,

F = Khawia saurogobii, G = Khawia sinensis, H = Monoboth ding to 19613 1= PS=025mm; B, C, E=H,J M, N=05mm, (), R =1 mm; T=0.1 mm.
wageneri. Originals except for H. Scale bars = | mm.



http://www.paru.cas.cz/docs/documents/24-foliaparasitologica-v57-i1-a06.pdf
http://www.paru.cas.cz/docs/documents/24-foliaparasitologica-v57-i1-a06.pdf
http://www.paru.cas.cz/docs/documents/24-foliaparasitologica-v57-i1-a06.pdf

« tad Caryophilidea

Caryophyleus laticeps
— kaprovité ryby
- rozsifeny druh v Evropé

Pue. 214. T'Bo3guuHEK

Kh aW|a SlnenS|S (Caryophyllaeus laticeps):

1 — IWYMHKA H3 Tena Tylu-
dexca; 2 — Bapocnuit napa-

— U kO prLoJ BAT M3 KMIDe9HMKA Kapna.
- puvodné z Ddlného vychodu
- stdle hojné rozsirena i v CR i kdyz dnes na

lllll

Atractolytocestus huronensis - v soucasnosti se u nas Sifi

0.5 mm
0.5 mm

el Bes (2003) 112:3579=3
DOL 10, 1007/500436-013-35 | 6=y

ORIGINAL PAPER

The tapeworm Atractolytocestus tenuicollis (Cestoda:
Caryophyllidea)—a sister species or ancestor of an invasive
| A. huronensis?

Ivica Krilovi-Hromadovi « Jan Stefka «
Eva Barsalovicsovd « Silvia Bokorovi « Mikulid Oros


http://dic.academic.ru/dic.nsf/enc_biology/212/%D0%9E%D1%82%D1%80%D1%8F%D0%B4
http://www.paru.cas.cz/docs/documents/16-58-3-197-Scholz.pdf
http://download.springer.com/static/pdf/69/art:10.1007/s00436-013-3516-y.pdf?originUrl=http://link.springer.com/article/10.1007/s00436-013-3516-y&token2=exp=1447175788~acl=/static/pdf/69/art:10.1007/s00436-013-3516-y
http://download.springer.com/static/pdf/69/art:10.1007/s00436-013-3516-y.pdf?originUrl=http://link.springer.com/article/10.1007/s00436-013-3516-y&token2=exp=1447175788~acl=/static/pdf/69/art:10.1007/s00436-013-3516-y

fad Caryophilidea — ZIVOTNI CYKLUS

rod Archigetes sieboldi - mUze mit pfimy Zivotni cyklus v niténkdch
- progeneticky procerkoid (vajiCka v niténkdch)

NEw inFE CT_LC‘)_“:.--‘* \\Lg?




» tad Spathebothridea @

- polyzoické télo - bez vnéjsi segmentace
- DH - ryby
- MH - korysi (Amphipoda) (procercoid)
- mUZe vzniknout i progeneticky procerkoid (™
(vajicka v korygich)

0 Q0

Cyathocephalus truncatus

- hlavova Cast - 1 prisavnd jamka

- DH - lososovité ryby

- MH - Gamarus (blesivec)

- az 50 pohlavnich komplexu

- pohlavni vyvody na ventrdaini i dorzdaini strané

Longitudinal section of an
infected G. pulex showing a C.
truncatus procercoid, lying in
S0 the haemocoel. Scale =2 mm



http://etheses.whiterose.ac.uk/711/1/uk_bl_ethos_351374.pdf

 fad Spathybothridea — ZIVOTNI CYKLUS

- pf. scolexU a zpusob prichyceni

Figs. 11=14. Spathebothrudean cestodes; photemicrographs of histological sections through the scolex. Fig. 11. Botlrinionus fal-
lax from Acipenser mudiveniris, Caspian Sea, Russia. Fig. 12, Didvmobothrium rudoiphii from Pegusa lascarts, off Banyuls-sur-
Mer, Mediterranean Sea, France. Fig. 13. Diplocotvle alvikit from Myexocephalus scorpins, Petumia Bay, Svalbard, Arctic Ocean.
Fig. 14. Cyvathocephalus truncatis from Salmo trutta, River Brenta, Italy.

Figs. 1=10. Spathebothriidean cestodes; scanning electron micrographs. Figs. 1, 3. Bothrimonus fallax from Acipenser idiventris,
Caspian Sea, Russia. Figs. 2, 5. Diploconvle olrikii from Myovocephalus scorpius, Petunia Bay, Svalbard, Arctic Ocean. Fig. 4. Diplo-
cotyle olrikil from Marinogammarus sp., off St Andrews, Scotland, UK. Figs. 6, 7, 9. Cyvathocephalus truncarus from Salmo ruta,
Brenta River, ltaly. Figs. 8, 10. Sparhebothrium simplex from Liparis fabricti, Petunia Bay, Svalbard, Arctic Ocean. Scolex in apical
view (1, 2, 7) and dorsoventral (6, 8). Surface of the scolex covered with capilliform filitriches, magnification 10 000= (3=5, 9, 10).


http://polar.prf.jcu.cz/data/Spathebothriidea.pdf

rad Trypanorhyncha

DH paryby (zraloci a rejnoci)
1 MH - korysi (plerocerkoid),
nejdiverzifikovanéjsi skupina \ .
skolex opatren bothridiemi a 4 tentakulemi (vysunovatelné chobotky) s hacky

nekdy koracidium

(2 MH - kostnate ryby (plerocercus)
Y ebunécnych parazitd u Elasmobranc @

¥/ L (pricnousti)



http://link.springer.com/referenceworkentry/10.1007/978-3-540-48996-2_3301
http://www.vidinfo.org/video/44378236/-

e tad Trypanorhyncha

vybrané typy scolexu

Figures 3-6. Plerocercus of Grillotia carvajalregorum,
scanning electron micrographs.

Fig. 3. Scolex, lateral view. Fig. 4. Hooks of basal
armature, bothrial surface. Fig. 5. Distal bothrial
surface, near bothrial groove, Fig. 6. Microtriches on
distal bothrial surface. Scale bars: Fig. 3 =200 pm; Fig.
4=30pum; Fig.5=5 um; Fig.6=4 um.
e _.a



http://olsonlab.com/resources/Publications/MPE.2009.Palm.pdf
http://revistas.concytec.gob.pe/scielo.php?pid=S1995-10432010000200003&script=sci_arttext

« tfad Trypanorhyncha @

Nybelina, Grillotia, Hepatoxylon



http://www.biolib.cz/cz/taxon/id82468/

 Tetraphyllidea

- cizopasnici paryb

- skolex se 4 bothridiemi, Casto s hacky
1MH - buchanky

2 MH - kostnaté ryby nebo hlavonozci
DH - paryby

/C: nedostatecné& zndm,
Acanthobothrium, Phyllobothrium

Phyllobothrium squali

Acanthobothrium sp.

Rhineobothrium sp.



http://www.livescience.com/3311-foot-long-tapeworms-identified.html
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« puUvodniPseudophyllidea

Bothriocephalidea

Available online at www.sciencedirect.com

"+ ScienceDirect

International Journal for Parasitology 3§ (2008) 455

Rapid Communication

ELSEVIER

www.chevier. comflocatefijpara

Suppression of the tapeworm order Pseudophyllidea
(Platyhelminthes: Eucestoda) and the proposal of two new
orders, Bothriocephalidea and Diphyllobothriidea

R. Kuchta *, T. Scholz **, J. Brabec *, R.A. Bray ®

* Institute of Parasitology, Biology Centre of the Czech Academy of Sciences, and Faculty of Science, University of South Bohemia,
Braniiovskd 31, 370 05 Ceski Budovice, Czech Republic
* The Narural History Museum, London, UK

Recerved 26 July 2007: received in revised form 20 August 2007: accepted 22 August 2007

Diphyllobothriidea

vzdy roztrousene Zlout kove folikuly a pocCetna varlata

— genitalni pér dorzalné nebo laterdiné

- zavyvodem uteru

- bez vesicula seminalis

- bez uterinniho vaku

- nikdy v teplokrevnych obratlovcich

BOTHRIOCEPHALIDEA

— genitdini por ventralné

- pred vyvodem uteru

- vesicula seminalis externa

- uterinni vak pritomen

- U teplokrevnych obratlovc(

DIPHYLLOBOTHRIIDEA . .
Schematic drawings of

differential morphological
characteristics of the new orders
Bothriocephalidea (a, c-f) and
Diphyllobothriidea (b and g). (a)
and (b), ventral view; (c) and
(9), lateral view; (d-f), cross-
section. Abbreviations: cs, cirrus-
sac; esv, external seminal
vesicle; o, ovary; t, testes; u,
uterus; us, uterine sac; vf,
vitelline follicles; vg, vagina.

"|



http://old.paru.cas.cz/images/staff/104-7-NewOrders2008.pdf

Diphyllobothriidea (7)

17 rodu

- velké, polyzoické tasemnice

- segmentfované télo

- vyjimecné bez segmentace - rod Ligula

- an apOlyt|Cké pProg |Otldy- vajicka jsou uvolfiovana samostatné z uteriniho pdru a vylucovdna spolu se stolici
- skolex — 2 bothrie mohou byt modifikovany

Diphyllobothrium latum
4 I

||||||||



http://www.cdc.gov/parasites/diphyllobothrium/

e Diphyllobothriidea

- vybrané typy scolexU

Obr. 3.5. Variabilita scolexi tasemnic fadu Diphyllobothriidea (perokresby, pfevzato z
Delaymure 1985, Markowski 1952a, b). A - Plicobothrium golbicephalae Rausch a
Margolis, 1969 z Globicephala melaena, B = Diphyllobothrium cordatum Leuckart, 1863 z

Erignathus barbatus, C, D = Tetragonoporus calyptocephalus (Skriabin, 1961) z Physeter

macrocephalus, E = Pyramicocephalus phocarum (Fabricius, 1780) z Erignathus barbatus,
F — Baylisia baylisi Markowski, 1952 z Lobodon carcinophagus, G - Baylisiella tecta
(Linstow, 1892) z Mirounga leonina.

Obr. 3.4. Variabilita scolexii tasemnic fadu Diphyllobothriidea (mikrofotografie ze
scanovaciho elektronového mikroskopu, origindl). A — Duthiersia expansa Perrier, 1873 z
Varanus salvator, Vietham; B — Diphyllobothrium pacificum (Nybelin, 1931) z Callorhynus
ursinus, Aljaska; C - Glandicephalus perfoliatus (Railliet & Henry, 1912) z Leptonycholes
weddelli, Antarktida; D — Scyphocephalus bisulcatus Riggenbach, 1898 z Varanus salvator,
Vietnam; E — Diphyllobothrium latum (L.) z Mesocricetus aureus (experimentdlni nakaza),
Italie; F — Bothridium pithonis Blainville, 1824 z Xenopeltis unicolor, Vietnam;

G - Diplogonoporus tetrapterus (Siebold, 1848) z Callorhiynus ursinus, Aljaska.


https://theses.cz/id/hi03c2/Letinov_DP_2014.pdf
https://theses.cz/id/hi03c2/Letinov_DP_2014.pdf

Diphyllobothriidea - ZIVOTNI CYKLUS @

- volné plovouci larva - koracidium -,
- 1. MH - korysi (procerkoid) o
- 2 MH - obratlovci (plerocerkoid)
- DH - obratlovci - tetrapodni savci i clovek

- 9 mil. infikovanych osob (Diphyllobothrium spp.)

U Clovéka zdstupci tfi rodd — Diphyllobothrium, Spirometra a Diplogonporus. Zastupci
rodU Schistocephalus, Ligula a Pyramicocephalus sporadicky (Ashford a Crewe 2003)

Life cycle of Diphyllobothrium

Infected crustacean ingested
by small freshwater fish Predator fish eats
Procercoid larva released from e infected small fish
crustacean, develops into A
plerocarcoi id larva e /_, r

'y P

A= Infective Stage
A= Diagnostic Stage

=<
Procercoid larvag

. . Human ingests
in body cavity raw or undercooked,
of crustaceans

infected fish

Adults in small intestine

Coracadia hatch from )
eqgs and are ingested sl
by crustaceans e o
Ml
] Proglottids release

9 Eggs embryo ate Unembryonated eggs 0 immature eggs
in water passad in feces



Diphyllobothrium latum ($kulovec $iroky) @)

délka az 25 m (2 cm Sirka)

- parazit savcuy (hlavné skandinavie, S Ruska, Kanada, Aljaska, ale i Francie, Svycarsko, Italie)

- 1 MH buchanky

- 2 MH ryby (Stika, lososovité ryby) — plerocerkoid mm az cm dlouhy

- DH - obratlovci (ndkaza tepelné neupravené ryby - okoun, stika, nikdy
ptaci)

- patogenita — mechanické drdzdéni, toxicita, piijem vitaminu B,, proti koncentraénimu spadu perniciézni anémie -

(az 44% B,, vychytdno tasemnici u bezpfiznakovych pacientd, 80-100% vychytano tasemnici u lidis rozvinutou anémif)

% definitivni hostitelé

J ryboiravi savei B dospélé tasemnice

2%, ve stifevE
e

i :' ] v 3
3 ’ L, " ;‘ '\
e
/ vajitka odchazeji
c se stolici do vody
iy

tvorba a Hhnuti
D @ koracidia

Yeon s

v hemocoelu

se
procerkoid

LA
plovounei koracidium
pozieno kory$em

B gt . 24 p : "
\ onkostéra 7 : £
pronika do ; i

mesibostitel hemocoelu 3 -
-mezihostite! Zralé proglotidy: uterus

Copepoda
ma tvar rozety

o =
7 koryii pozfenitv
rybeu
2.mezihostitel

2 A



https://www.youtube.com/watch?v=Mab_nWWtT0I
http://www.tabletmedia.cz/cz/kdyz-je-vase-tasemnice.naprosto-happy/

D. nihonkaiense @

— ndkaza &lovéka z lososu
— zemeé v oblasti severnino Pacifiku

— nakazy z importovanych ryb i v Evropé
(Finsko, Francie, Svycarsko)

\q
&9 Kamchatka
¥  Peninsula ™

Pacific
Ocean

= BN
g
ip
iP
7
2
£
£
£
>
H
8

FIGURE 2
Diphyllobothrium dendriticum segment recovered from a
patient stool, Switzerland, 2010

Figure 1. Wood print depicting a man passing a strobila of a broad
tapeworm. The caption (not shown) said, “The man ate masu
salmon. After a time, a strange object emerged from the anus
and was pulled out: it turned out to be 2-3 m long.” From Shinsen
‘Yamaino Soushi, by Daizennosuke Koan (1850).

D. dendriticum

— sever Evropy (ptaci = racci, také savci a Clovek) ndkazy
z dovezenych ryb v Holandsku, Svycarsku, CR



http://wwwnc.cdc.gov/eid/article/15/6/09-0132-f5
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20355

Figure 3. Geographical distribution and human cases of Diphyllobothrium dendriticum. Black dots represent autochthonous human cases;
white dots represent imported human cases. Black line delimits the area of D. dendriticum distribution (grey colour)
doi:10.1371/journal.pntd.0002535.g003 {5

(Kuchta a 'kol.; PLoS Neglected Tropical Diseases 2013)



Ligula intestinalis (femenatka) @) @

- 1MH - buchanky (procerkoid)

- 2 MH - télni dutiné ryb (plerocerkoidy az 1m) - parazitdmi kastrace (potla&eni
vyvoje gondd prostrednictvim hormondlni modulace, jak samci tak samice)

- DH -rybozravi ptaci

Ligula infeslinalis

A
| ;2 i


http://parasites.czu.cz/food/parasite.php?idParasite=92
https://www.youtube.com/watch?v=WepR2WAlrhg

Schistocephalus solidus

- ZC podobny jako Ligula
- 1MH - buchanka plerocerkoid nese znaky dospélcU (segmentované télo)
- 2 MH - ryby (koljuska tfiostna - t€lni dutina)

- napadené ryby plavou u povrchu

plerocerkoid

copepoda




Spirometra erinacei

— cizopasnik Selem

— 1MH - buchanky (procerkoid)

- 2MH - obojzivelnici, plazi (plerocerkoid —sparganum) s
- DH -Selmy

- fropy subtropy celého sveta (Balkdn, Blizky a Stredni vychod)

Sparganum removed from the chest wall of a
patient. The worm measured about 70 mm long.

— onemocnéni spargandza — migrujici procerkoidi (,,kdekoliv®) et
subkutanni — bolestiva, mozek, plice... (nepit vodu s buchankami a nejist zaby)
— vruznych Cdastech svéta (Casta ve V Asii)

Rod Spirometra se odliSuje od rodu Diphyllobothrium na zdkladé tvaru délohy (jen nékolik klicek vs. mnoho neodlisitelnych klicek),

vyUsténi pohlavnich orgdnU (vagina a cirrus vyUstuji oddélené) a tvaru vajicek (vietenovité vs. ovalné)

Infected crustacean ingested ¥
by second intermediale host . O
(fish, repliles, amphibians). 1 2 7T e
Procercoid larva released from, p iy
crustacean, develops into T = i
preruaamood larva, o Predator eats .
infected second h"‘ S ~a
intermediate host
/ 0 A = Infective Stage
Procercoid larvag = Diagnostic Stage
in body cavity ﬁ oG
of crustaceans 2
ﬁ i

Coracidia hatch from o= -
eggs and are ingested i
by crustaceans. a g» b
“ e I
\ A

e Eggs emhryanale Unembryonated egos
inwater passed in feces




Spirometra mansonoides

cizopasnik Selem

1MH - buchanky (procerkoid)

2MH - r0zni obratlovci (mys, krysa) (plerocerkoid - sparganum az 35 cm v podkozi)
DH - selmy

paratenicti hostitelé

produkce PGF (,,}plgrpcerc;oid growth factor*) Tento protein je hypothalamem hostitele
vniman jako vlastni rustovy hormon a diky tomu je prostrednictvim somatostatinu tumena
produkce rustového hormonu v somatotropnich bunkdach hypofyzy. obdoba rustovéeho
hormonu (- somatotropin, STH), lipogenni UcCinek faktoru

»the zipper tapeworm*
vyusténi délohy

copyright O'Meara - Pet Informed.

& jn”*;
. :1;5'?;3:



Bothriocephalidea @ @

- 41 rodu

- polyzoické tasemnice

- sesterska skupina tetrafosatnich tasemnic

- laz2MH

- 1MH - korysi (procerkoid), (2 MH - ryby, procerkoid)

-  DH-ryby, nikdy v teplokrevnych obratlovcich

- skolex — 2 bothrie Final host

Bothriocephalus R, )

Fracercard fn

t,.-‘:? HrTerme ans £
== #ﬁ’@}ﬂ WTATTE fant
A

Carae i i

J_. 5
WP r]J CRDSLE ‘/
\ .: . - -

Life cycle of Bﬂ’fhh‘ﬂﬂﬁphams acheilognathi
Drawn by Lishmann


https://www.youtube.com/watch?v=dfFDfUhLNFY

Bothriocephalidea .othriocephalus Rudolphi, 1808

rise Animalia - Zivocichové » kmen Platyhelminthes - plosténci » trida Cestoda - tasemnice »
rad Pseudaphylidea - Stérbinovky » celed Bothriocephalidae
[Z3dny asociovany text pro vybrany jazyk]

Podrizené taxony
Podet zarnama: 22

300 pym

druh Bothriocephalus acheilognathi Yamaguti, 1934
druh Bothriocephalus alessandrinii Condoralii-Francaviglia, 1858
druh Bothriocephalus andresi Porta, 1911

druh Bothriocephalus angustatus Rudolphi, 1819
druh Bothriocephalus bramae Aricla, 1859

druh Bothnocephalus clavibothnum Asiola, 1501

druh Bothriocephalus claviceps (Goeze, 1782)

druh Bothriocephalus fluviatilis (Akhmerov, 1960)

druh Bothriocephalus gowkongensis

druh Bothriocephalus infundibuliformis Rudelphi, 1810
druh Bothriocephalus lophii Rudolphi, 1819

druh Bothriocephalus minutus Asola, 1856

druh Bothriocephalus manticelli Arola, 1853

Figures 1-6. Representative specimens of Bothriocephalus acheilognathi examined and reponed in this study. - oo

1. Scolex, ex. white bass, Lake Winnipeg (USNPC 97792). 2. Strobila, c; white bass, Lake Winnipeg (USNPC 97792), dmh Borhmephah's Phax"" mr' 1568

3. Scolex, ex. fathead minnow, University of Notre Dame Environmental Research Center (USNPC 97790). 4. Scolex o Y

(HWML 19882). 5. Scolex (HWML 21487). 6. Scolex (HWML 15322). druh Bothnocephalus proboscideus (Batsch, 1786)

druh Bothriocephalus punctarus (Rudelphi, 1802)

Comp. Parasitol. - = e
73(2). 2006, pp. 264-273 druh Bothriocephalus scorpii (O.F. Miller, 1776)
Research Note _ druh Bothriocephalus squali Arcla, 1500

Update on the Distribution of the Invasive Asian Fish Tapeworm, druh Bothriocephalus trachypteri Arola, 1856
Bothriocephalus acheilognathi, in the U.S. and Canada - druh Bothriocephatss trachypteriics 1896

ANINDO CroupHURY,'™ ELizABETH CHARIPAR,' PATRICK NELSON,’ "-_. dl"l.lh Borhn'ocephal'l.rs trachypr&riﬁapren'm. 1556

l @ 3 4
James R. Hooason,” Scorr Bonar,” axp Resecca A. CoLE

——— m—— b Bothriocephalus vallei Stossich, 1899



http://www.bioone.org/doi/pdf/10.1654/4240.1
http://www.bioone.org/doi/pdf/10.1654/4240.1

rad Cyclophyllidea

nejpocetnéjsi riad tasemnic

15 validnich Celedi

cizopasnici obojzivelniky, plaz0 a predeviim ptdkl a savcy
skolex se 4 svalnatymi prisavkami, Casto pritomen vysunovatelny
chobotek (rostellum) s hacky

kompaktni Zloutkoveé trsy

vetsinou 1TMH (bezobratly nebo obratlovec — Taenidae)



http://research.vet.upenn.edu/Hosts/Taeniapisiformis/tabid/7835/Default.aspx
http://illuminationstudios.com/archives/128

Mesocestoididae O
- zvlastni skupina — dfive vyclerniovana z Cyclophyllidea .
- skolex bez rostella |
- zralé ¢lanky - paruterinni organ (pireménénd déloha)
- ZC - pravdépodobné 3 hostitelsky

1MH - pravdépodobné bezobratli (roztoci) . m\
2MH - drobni savci a plazi - larva tetrathyridium - | ST

B el

5 —_—

moznost asexualniho mnozeni v MH i DH (podélné délenilarvy)—
- cizopasnhici Selem

Mesocestoides vogae, M. lineatus

1 — prvni faze vyvoje, kdy onkosféra ve vajicku
pravdépodobné infikuje roztoCe (ne zcela zndma Cast
vyvoje),

2 — vyvoj ve druhém mezihostiteli (podélny rozpad tetrathyridii)

3 - vyvoj v definitivnim hostiteli, po pocdatecnim podélném
rozpadu tetrathyridii nosledUJe vyvoj do dospélych
tasemnic R &




Mesocestoides tetrathyridia




Anoplocephalidae

- 8cm

- cizopasnici savcU (prezvykavci, hlodavci)

- chybi rostellum a hacky

- 1MH - roztoci (Oribatida) (cysticerkoid)

- DH - prezvykavci, hlodavci (roztoc¢i na trdvé pozieni)

- vajicka s pyriformnim apardtem (zvétsend membrana
interna) obklopujicim onkosféru s hacky

Anoplocephala perfoliata, A. magna
- az 7 cm, u koni (drive hojny, pokles vykonnosti koni)
A. p. -nejcastéji diagnostikovand tasemnice koni

Paranoplocephala, Andrya
- U hlodavcu a zajicU




Moniezia expansa

— 10m
— kozy, ovce, srnci

— zdvojené pohlavni organy v kazdém segmentu
— interproglotidalni zlazy
— Uhyny jehnat (chronickd intoxikace, neprichodnost stfev, nervova forma)

ZluCovody n’rilopo ika

Life Cycle of
Moniezia expansa

Ovine definitive host

Sheep ingests mite
while grazing.

7 f
N

1 N &
A A
1 14

flOribatid mite

ingests egg.
Cysticercoid /
develops, M./’ Cysticercoid within mite
intermediate host.
i S
Golonder Tind,
7?3

Bertiella - i lidsky parazit (jv.Asie)



Dilepididae @
MH - mdlostétinatci, planktonni korysi (hekdy 2. mezihostitel (obratlovci, pt. ryby))
DH - ptaci

vétsi pocet rostellarnich hacky, casto ve dvou faddch

vetsi pocCet varlat (az nékolik desitek)

Dilepis undula
— drozdoviti ptaci
— mezihostitelé zizaly

Valipora, Paradilepis

— rybozravi ptaci

— 1MH - mezihostitelé buchanky
— 2MH - ryby

cerkoskolex E




Dipylidiidae

- kosmopolitné

- skolex vice fad mensich hacku
- 2 sady pohlavnich orgdnu &4
1MH - Clenovci (Cysticerkoid) (brouci, biecny, vsi véenky)
DH masozravi savci

Dipylidium caninum (tasemnice psf) ()
-az70cm

- Selmy (hlavné psovité, i kocky, i u lidi)
- apolyticke Clanky - segmenty tvaru okurkovych semen g

VC]jIIé kave shlucich (blechy jako krevsajici hmyz se
mohou nakazit pouze ve stadiu detritofagnich larev)

MH - blechy a vSenky

- 2007 psi v Praze - prevalence 0,7%

4 L :

cirrovy vacek

varlata
genitalni porus

O

Gravid proglottids
shed in the feces.

OO Life Cycle of Dipylidium caninum

Dog, definitive host

Cysticercoid is T
released within
dog, matures to
adult tapeworm
in small intestine,

/

proglottid
Flea ingested
by dog.

|
{ scolex of adult within the

small intestine of the dog.

|
Proglottid dries, bursts,.
releases egg packets:

i \ Cysticercoid within
the adult flea. J B
Cysticercoid develops within WS Y

adult flea, S
~ RER - . acket
3’&,,’:)' Ingested by flea larva P68 pace
Fender ‘74 1

vajecnik

. vitellaria
vagina


http://www.merial.co.nz/petowners/Dog/diseaseinformation/Pages/dipy.aspx
https://www.youtube.com/watch?v=yTwab0RKd8s

Table1

PCR results for the detection of Dipylidium caninum DNA in Ctenocephalides felis fleas collected on cats. 7
Country Number ofcats Cats with +fleas Number offleas PCR positive fleas %PCR+
Czech Republic 20 1 (5%) 32 1 3.13
France 83 3 (3.6%) 285 3 1.05
Germany 20 1 (5%) 139 2 1.44
Hungary 111 5 (4.5%) 311 18 5.79
Portugal 69 2 (2.89%) 440 3 0.68
Romania 48 4 (8.33%) 48 8 16.67
Slovenia 84 3(3.57%) 714 9 1.26
Total 435 19 (4.37%) 1969 44 2.23

Beugnet a kol., Veterinary Parasitology 2014 0


http://www.parasitesandvectors.com/content/pdf/1756-3305-7-291.pdf

Hymenolepididae

1MH - bezobratli (korysi, hmyz, mekkysi - cysticerkoid) ‘
DH - ptaci i savci P

Hymenolepis nana (syn. Vampirolepis nana Rodentolepis nana)
8 cm .

u nds pres 200 druhu
skolex - vétsinou rostellum (1 fadou hacku) ﬁ\_ '

mezihostitelé hmyz (bIeChy, brouci) ve zkracené var. (krysy, potkani)
DH - hlodavci (mysi, potkani), Clovék (ZC 2 tydny) ia
kosmopolitné rozsifend - nejcastéjsi cestodoéza - 50 mil. lidi ™
castym experimentalnim modelem - snadny chov hostiteld

(MH potemnici rodu Tribolium , potkani jako definitivni hostitelé)

U MH broukd - zmény chovdni a snizeni reprodukce blokovdnim vajecnych receptc
pro vitelogenin

U DH ,,crowding efekt“ - pfi siinych ndkazdch zOstavaiji nékteré tasemnice nevyvinuté,
rychleji rostouci tasemnice produkuji latky, které inhibuji syntézu DNA ostatnich tasemnic

nakaza - velké pocty 1000 — 8000 cervl

/C: pozieni vajicka Elovékem, v jehoz stfevé prob&hnou dvé faze vyvoje

1. uvolnénd onkosféra pronikne do sliznice strteva a vytvori zde cysticerkoid(tj. faze
nahrazujici vyvoj v bezobratlém MH)

2. cysticerkoid se uvolni a na jiném miste stfeva se prichyti a vznikd dospélec tasemnici




H. nana

=
=
=]
=
7
=
£
=
m

Hymenolepis nana

thickening

3 pairs of
hooklets

Hexacanth
embryo

sy Colourless
embryophore (shelly

5
H. nana eggs are round to oval with thin outer shell g 50 x 30pm.The P E-'
has two polar thickening from which arise polar filaments that lie between the oncosphere - |
and the shell. =



https://www.studyblue.com/notes/note/n/slides-e3/deck/13024638
http://www.medical-labs.net/hymenolepis-nana-vs-hymenolepis-dimunota-2325/
http://www.medical-labs.net/hymenolepis-nana-vs-hymenolepis-dimunota-2325/
http://web.stanford.edu/group/parasites/ParaSites2009/LindseyShariq_Hemolepsis/LinseyShariq-ParaSite.htm

H. diminuta

Hymenolepis diminuta )

- 60cm

- MH - blechy, motyli, sarancata
- DH - hlodavci (krysy, potkani), Clovék o (=) _
- bez rostellarnich ha&ky LS
H.d. - kultivace Fa.f. UK Hradec Kralové

Hymenolepis microstoma
— hlodavci (ZluCovody), ale i u Clovéka (Austrdlie, 2003)

Hymenolepis diminuta

0.2mm



http://people.uvawise.edu/jrb/sem3.html
http://www.telmeds.org/atlas/parasitologia/clase-cestode/hymenolepis-diminuta/hymenolepis-diminuta-escolex-con-ventosas/
http://www.parasitesandvectors.com/content/3/1/123/figure/F1
https://www.youtube.com/watch?v=90bqvu2VRdg

Hymenolepis nana a H. diminuta ZC

\ Definitivni hostitel Hymenolepis
) diminuta
Hymenolepis
ES

cysticerkoid

umag)




Davaineidae

- malé tasemnice (nekolik mm)

- na rostellu stovky kladivkovitych hacku
- nékdy i prisavky s drobnymi hacky

- 1MH - hmyz nebo mekkysi

- DH - cizopasnici ptdku, hlavné hrabavych

Davainea proglottina
- kuroviti ptaci

- enteritidy az hynuti

- 5-7 Clanku

- MH - suchozemsti plzi

Ralillietina cesticillus
- hrabavi ptaci

R. echio thrida

- MH - brouci, mouchy ENG:
N

-
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3. — Duveines progletting {Davame, 1860)


http://www.delcampe.net/page/item/id,194456788,var,KBIN-ca-1950--Parasitic-worms-Birds--3--Davainea-proglottina-tapeworms-in-chickens-etc,language,E.html
http://dailyparasite.blogspot.cz/2010/07/july-3-raillietina-cesticillus.html
http://users.auth.gr/~diakou/zPeri.Parasita.html

Taenidae

- velké tasemnice (m) (hekdy mm Echinococcus)
- vyznamné patogeny

- MH - obratlovec (savec) — cysticerkus
- DH-savci

- vefsinou s rostellarnimi hacky (nékdy chybi Taenia saginata) ™
- apolytické clanky 0/
- vqjicka se silnym embryoforem (keratinové bloky)



http://pharmaweb.univ-lille2.fr/apache2-default/labos/parasitologie/anglais/hook.html
http://fineartamerica.com/featured/1-coloured-sem-of-a-tapeworm-taenia-sp-power-and-syred.html

Morfologie ¢ldnku Taenia sp. @

Volf a Horak 2007

1 - exkreCni kanaly, 2 - varlata, 3 - uterus, 4 - spolecny genitdini pér, 5 - samdci pohl. vyvody, 6 - vagina,
7 - germarium, 8 - vitelaria



Taenia solium (tasemnice dlouhoclend)

délka 2-3 m, 8-10 mm Sirky

MH - prasata (cysticerkus - cysticercus cellulosae)
DH - Clovék

skolex s 2 fadami hacku

velky pocet varlat

lidska cysticerkdza — pozreni fepelné neupraveného masa, onkosféra uvolnénd ve

stfevé migruje do rdznych &asti té&la véetné svaloviny (CR - cca. 1 piipad roéné - import)

J\ ONCOSPHERE
NOINTESTINE

celosvetove 2.5 mil. osob staeniézou
celosvetove 20 mil. osob s cysticerkdzou
léCba niklosamidem (Yomesan) nebo prazikvantelem (Cesol)
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http://naturalhealthtechniques.com/specificdiseasestaenia_solium_tapeworm/
http://bioweb.uwlax.edu/bio203/s2008/geske_rich/nutrition.htm
http://bioweb.uwlax.edu/bio203/s2008/geske_rich/nutrition.htm
http://missinglink.ucsf.edu/lm/virus_and_parasites/taenia.html

séroprevalence pro lidskou cysticerkOzu (adaje 2006)

— Bolivie: 2-9%
— Mexiko: 5-11%
— Peru: 7-24%

prevalence pro lidskou taenidzu (adaje 2006)

— Mexiko: 0.2-3%
— Guatemala: 2.8-5.5%
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Sifeni - nejen Jizni Amerika, ale takéAfrika a jv. Asie

Countries and areas at risk of cysticercosis, 2009

B Endemic (full life-cycle) }
B suspected endemic

[ imported cases (possible human cysticercosis transmission)
[ Nodata available

(Brunetti and White, Infectious Disease Clinics of North America,2012)

Human cysticercosis in endemic countries

Percentage (%) of Ag-Elisa positive cases Percentage (%) of ETTB pasitive cases L Confirmed endemic*
o 00-50 A 00-50 No data available/Not confirmed as endemic

o 50-100 A 50-10.0

(Coral Asimeida 2015)


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4493064/pdf/pntd.0003919.pdf

Taenia saginata (tasemnice bezbrana) @
— kosmopolitné

— délka 3-5m
— MH - skot, buvoli, kozy ovce - vzacneé (cysticerkus - cysticercus bovis —ve svaloving, 10mm)
— DH - Cloveék 4

— skolex bez hacku

lidska tenidza - pozreni tepelné neupraveného masa (tatréy)
lidska cysticerkdza - NE
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http://atlas.or.kr/atlas/include/viewImg.html?uid=483
http://wikieducator.org/Lesson_15:_Intestinal_Helminths

Taenia asiatica (asijska, taiwanska) @

— prechodnd forma mezi T.solium a T. saginata

— MH - prase, skot, koza (cysticercus viscerotropica) vyskyt cyst predevsim v jatrech a
dalSich visceralnich organech, NE ve svaloviné

— DH - Clovék

— skolex nema hacky

— podobny pocet postrannich vétvi délohy jako T. saginata

prozatim neni znama cysticerk6za Cloveka
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elevated rostellum (arrow). Scale bar=0.20 mm. (C) A scolex of T. saginata showing the same morphology as T. asiatica with the
exception of the morphology of the rostellum, which is flat or invaginated. Scale bar=0.20 mm. -

Fig.1
Scolices of human Taenia tapeworms recovered from Korean patients. (A) A scolex of Taenia solium having 4 suckers and 30
hooklets (arrow) on the rostellum. Scale bar=0.15 mm. (B) A scolex of T. asiatica having 4 suckers but no hooklets. It has more ¢
P


http://www.ym.edu.tw/par/html/ParPic/Helminthes/Cestode/Taenia/Taenia_saginata_asiatica/Tae-sag-asi-Sco.htm
http://www.ym.edu.tw/par/html/ParPic/Helminthes/Cestode/Taenia/Taenia_saginata_asiatica/Tae-sag-asi-GraPro.htm
http://www.e-sciencecentral.org/articles/SC000009363
http://parasitol.kr/journal/view.php?number=790

Taenia hydatigena @

— MH - prezvykavci - cysticercus tenuicollis
— DH - cizopashik psovitych Selem
— vzAacné larvy u Clovéka

Taenia pisiformis
— MH - hlodavci, zajici - cysticercus pisiformis (t&7ké& poskozeni

jater, sleziny)
— DH - cizopasnik Selem

Taenia multiceps

- MH ovce, kozy skot (coenurus - az n&kolik stovek skolexd, velikost slep|C|hoveJce)
— DH - cizopasnik Selem I
— VYVOj coenuru pouze v mozku nebo mise (coenuroza)

coenurdza

« faze priniku larvy do mozku (priznaky encefalitidy), nejcastéji na konci léta a
zaCdatku podzimu

« fdze vzniku a rUstu coenurt (hubnuti, manézovy pohyb, hynuti- hlavné v zimé)
— zdrojem ndkazy ovCActi psi, lisky, viCi

Taenia crasiceps

- cysticerky indukuji snizeni hladin testosteronu usamcU experimentdlnich zvirat. (mysi)



SYSTEMATIKA (2013)
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Fig. 2. Phylogenetic trees of taeniid cestodes inferred from mitochondrial genome sequences by using maximum likelihood and Bayesian analyses. The phylograms are
depicted only by the ML analysis, because the resultant topology was the same as that of the Bayesian analysis. Scale bars represent the estimated number of substitutions per
site. An outgroup (Dipylidium caninum) was omitted from the trees. Values of each node are ML bootstrap percentages. Closed circles represent branches supported by SH-like
aLRT values of more than 0.95. Bayesian posterior probability percentages are shown in parentheses. (A) Phylogram from deduced amino acids of 12 protein-coding genes. (B)
Phylogram from 12 protein-coding genes (excluding third codon positions).
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http://ac.els-cdn.com/S0020751913000623/1-s2.0-S0020751913000623-main.pdf?_tid=bc5dfc14-895f-11e5-90ab-00000aab0f6b&acdnat=1447348178_a75f9271c90bf9ce90fbd13570b9de1f

SYSTEMATIKA

- Taenia je parafyleticky rod
(bez dvou nize uvedenych rodd monofyleticky)
- noveé navrzeny rody

A taxonomic revision of the Taeniidae Ludwig, 1
based on molecular phylogenies

Dasyurotaenia Beddard, 1912
Insinuarotaenia Spasskii, 1948

: Antti Lavikainen
— Versteria
Nna pr dnveJS' T m ustelae Department of Bacteriology and Immunology
, Haartman Institute
— m|n|aturn|' roste”érni hqéky Research Program Unit, Inmunobiology Program
University of Helsinki
— maly skolex
— Hydatigera
v . . . Table 1. Genera assigned to the family Taeniidae by Abuladze (1964) and Rausch
napr. Hydatigera taeniaeformis (1994b)
— mohutné rostellarni hacky Genus Abuladze (1964) __Rausch (1994)
Taenia Linnaeus, 1758 + +
— stro b| | Ocerkus Echinococcus Rudolphi, 1801 + +
Alveococcus Abuladze, 1960 + + (syn. of Echinacoccus)
. Clade la Fimbriotaenia Kornyushin & Sharpilo, 1986 + (syn. of Taenia)
. _ _ Fossor Honess, 1937 + + (syn. of Taenia)
. Felid-Taenia clade Hydatigera Lamarck, 1816 + + (syn. of Taenia)
T+ fancollis. T. macrocystis Monordotaenia Little, 1967 + (syn. of Taenia)
;::;yicanma complex Multiceps Goeze, 1782 + + (syn. of Taenia)
T Taeniarhynchus Weinland, 1858 + + (syn. of Taenia)
- T musteiae . Tetratirotaenia Abuladze, 1964 + + (syn. of Taenia)
) (Versteria)
Anoplotaenia Beddard, 1911 +
Echinococcus Cladotaenia Cohn, 1901 +
+
+
+

Figure 4. Hypothesis for a branching pattern of the main taeniid clades. The , )
cladogram is based on mtDNA phylogenies in articles 111, IV, VI and VII. Nodes with Paracladotaenia Yamagutl. 1935
low support are marked with asterisks. For defimitions of the clade names, see text and
article VII.

+ = placed in the Taeniidae; 7 = cannot be assigned to family; syn. = a junior synonym

A new genus Versteria was created for T. mustelae and an old genus Hydatigera was resurrected for clade Il. In addition, T.
brachyacantha was included in Versteria due to morphological similarities. The remaining Taenia s.s. (excluding Hydatigera and Versteria)
is a monophyletic but diversified assemblage. Echinococcus is a monophyletic group, close genetic relationships within this genus implying
young evolutionary age and recent rapid speciation and global radiation.


http://research.med.helsinki.fi/immuno/meri/Lavikainen_e-thesis.pdf
http://research.med.helsinki.fi/immuno/meri/Lavikainen_e-thesis.pdf
http://research.med.helsinki.fi/immuno/meri/Lavikainen_e-thesis.pdf

Echinococcus -

Echinococcus granulosus (méchozil zhoubny) @

cysticka echinokokéza - CR ojedinéle (Keria 5-10%)

- pozreni infikovaného MH

- komplikace a ohrozeni zivota souvisi s velikosti a lokalizaci hydatidy
po prasknuti hydatidy v t€le MH dochazi k wyliti cystické tekutiny s
mnozstvim parazitarniho antigenu a vzniku anafylakticého soku

9 rodU T
malé tasemnice (1-6 mm) ffx
télo jen z nékolika Clanku (3-4) o
Ctyrmi prisavky

rostellum s hacky

(komplex druhi)

délka 2 - 6 mm, 3-4 segmenty
kosmopolitne W
50 varlat
MH - prezvykavci a Clovek — echinokok - (uniokularni/ hydatida) v jatrech (90%), plicich, mozku

apod. (hydatida - 5 mésicU vyvoje — 10 mm, 1 rok — 2 cm, mudze r0st 10 — 15 let (do velikosti détské hlavy) /@\
=> asexualni mnozeni - tisice novych larev protoskolexd — vznik pu¢enim z pivodniho méchyre/dcefiné méch @& @Q/“
kaZzdy protoscolex — teoreticky nova tasemnice \\:h_//f

DH - cizopasnik psovitych Selem (psi, vici, lisky) (ve stfevé mUze nachazet
velké mnozstvi dospélych tasemnic)

Fibrous capsule (host origin ibrous capsul arasite origi

uvolnéne protoscolexy | jsou pricinou diseminované cystické echinokokdzy |
Daughter cyst w=—
z kazdého protoskolexu mUze vzniknout nova hydatida


https://www.youtube.com/watch?v=_8MDViNmcDQ

Canine Ingests .{"}%
Protoscolex, Which
Attaches to

Canine
Intestine

Protoscolex

fram Cyet Adult Tapeworm in Canine

(Definitive Host)

( Eggs Are Ingested )
by Many Species of
Warm-Blooded Vertebrates
(Intermediate Host)

Hydatid Cyst in
Lungs, Liver, etc.

ndemic area | X
I:‘ Unknown | “
Antaretic — | L

Pratoscolex Develops
into Adult in Canine
Small Intestine

Embryonated Egg
in Canine Feces

)

)

Oncosphere
Hatches, Penetrates
Intestinal Wall, and
Enters Bloodstream

5y

Larvae can

Infect Almost Any
Organ, but the Liver

Is the Most Common,
Followed by the Lungs

DNA studie odlisuji nékolikgenotypU

celkovy odhad 2 mil. lidskych pripadC

« Cesko pUvodné cca. 2-3
pripadyrocneé (import z
Balkanu)

= nyni 10 pripadd za 2 roky, asi i
autochtonni

Spanélsko, Portugalsko — az 23% ovci
nakazeno

» lidské pripady 4-8/100000 obyvatel

Sardinie - 70.93% ovci, Sicilie - az 37%
oVCi

eradikace
e (Island v polovineg 20. stoleti)

-




SYSTEMATIKA (2013)

Species Synonyms" Distribution Definitive Intermediate hosts? Hydatid Human
hosts¢ features infections
Echinococcus granulosus Hydatigena granulosa Batsch, 1786; Echinococcus Worldwide Dog Sheep, goat and Unilocular Common
sensu stricto longimanubrius Cameron, 1926; Echinococcus cattle
minimus Cameron, 1926; Echinococcus lycaontis
Ortlepp, 1934; Echinococcus cameroni Ortlepp,
1937; Echinococcus intermedius Lépez-Neyra and
Soler Planas, 1943; Echinococcus patagonicus Szidat,
1960; Echinococcus cepanzoi Szidat, 1971;
Echinococcus iraqii Salih and Abdullah, 2002
Echinococcus felidis - Africa Lion Unknown Unknown Unknown
Echinococcus Taenia multilocularis Leukart, 1863; Echinococcus Holarctic Red fox and Arvicoline rodents Alveolar Common
multilocularis alveolaris Klemm, 1883; Echinococcus sibiricensis arctic fox
Rausch and Schiller, 1954; Alveococcus multilocularis
(Leukart, 1863) Abuladse, 1960; Echinococcus
russicensis Tang, Cui, Qian, Kang, Wang, Peng, Lu and
Chen, 2007
Echinococcus shiquicus - Tibetan plateau Tibetan fox Pika Unilocular Unknown
Echinococcus equinus Echinococcus granulosus equinus Williams and Worldwide® Dog Horse Unilocular Unknown
Sweatman, 1963
Echinococcus oligarthra Taenia oligarthra Diesing, 1863; Echinococcus Neotropical Wild felids Agoutis Unilocular Uncommon
oligarthrus (Diesing 1863) Cameron, 1926;
Echinococcus cruzi Brumpt and Joeux, 1924;
Echinococcus pampeanus Szidat, 1967
Echinococcus vogeli = Neotropical Bush dog Paca Polycystic Uncommon
Echinococcus ortleppi - Worldwide® Dog Cattle Unilocular Uncommon
Echinococcus canadensis Echinococcus granulosus canadensis Webster and
Cameron, 1961; Echinococcus granulosus borealis
Sweatman and Williams, 1963
E. canadensis G6/G7? Worldwide® Dog Pig, camel, cattle, Unilocular Uncommon
goat and sheep
E. canadensis G8* Northern arctic Wolf Moose and wapiti Unilocular Uncommon
and boreal
E. canadensis G102 Northern arctic Wolf and dog Moose, reindeer and Unilocular Uncommon

and boreal

wapiti



http://ac.els-cdn.com/S0020751913000623/1-s2.0-S0020751913000623-main.pdf?_tid=bc5dfc14-895f-11e5-90ab-00000aab0f6b&acdnat=1447348178_a75f9271c90bf9ce90fbd13570b9de1f

Echinococcus multiocularis (méchozil bublinaty/vétveny)

- Eurasie

- cizopasnik zejména lisek, i vikU, psU (sylvaticky cyklus dominuje ale i domaci
psi a kocCky)

- posledni dobou ndrust pozitivhich ndlezd

- méné varlat (do 30), kratsi hacky

- MH - hlodavci, Clovek (alveokok)

- DH - cizopasnik lisek, vk, psU

alveolarni echinokokdza - larva napada nejcastéji jatra (asi 99 % vsech
pripady), ale i dalsi orgdny, netvori se solitérni cystu, ale difUzné prorUstd
okolni tkani (podobné nadorovému bujeni)

bez |eCby uvadéna mortalita vyssi nez 90 %

v CR prevalence u lisek dosahuje i nékolika desitek procent (i lisky v parcich)
vyskyt onemocnéni u lidi je naproti tomu nizky

— incidence u lidi 0.5 pripadu/100000 v zapadni Evropé

— 80/100000 v Rusku, 200/100000 v Ciné

— celkovy odhad > 100000 pripadu - AE (alveolarni echinokokdza)
— V. CR od roku 2006 7 pfipady (v&etné autochtonnich)



alveolarni echinokokdza 2003

0

BBl Highly endemic
Endemic

Sporadic

Jprar Stefan Reuter
Ulniversité d'Uilm
Allemagne



http://www.ajtmh.org/content/77/3/504/F1.expansion.html

Table 1 7
Prevalences of Echinococous multileculars in dogs in Europe,

Smdy design Diagnostic procedure Counery Amimals Prevalence Ref,
investigated ¥ (95% (1)

Fecal samples of private owned Taeniid egg isolation and Morthern Gerrany E953 013 (0.07-023) Dyachenko et al.
dogs collected in a private characterization by Southern Germany E941 0.35(0.24-0.49) [ 2008)
laboratory lab June 2004—Junes two-tube nested PCR Austria Bl12 0 {D0—0.59)

2005) Denmark 517 0 {0u00-10.92)
France ago 0 {0u00—10.49)
The Metherlands 734 0 {000-0,65)

Average private owned dog Coproantigen ELISA, Switzerland GE0 0.3 (0.05-12) Deplazes et al.

population positive results confimmed [ 19049)

by necropsy or by egg
characterization by PCR

Fecal samples of private owmned Coproantigen ELISA, Switzerland BG 70 (2.87-1513) Gottstein et al,
dogs collected by three taeniid egg isolation and (2001)
veterinarians [June characterization by PCR
1996- October 19497 )

Fecal samples of pet dogs (135], Taeniid egg isolation amnd Switzerland 203 1.5 (0.3B-4.61) Magy et al. (2011)
farm dogs (6B ), [September characterization by PCR
2000 January 2010, October
2010-Movember 2010

Fecal samples of hunting dogs (85]), Taeniid egg isolation, Slovakia 289 28" (1.29-559) Antolova et al,
guard dogs (42), shepherd dogs coproantigen ELISA and (2009)

[16), pet dogs (61), stray dogs characterization by PCR

[45]) and unkown {40) ({October
2002- Mowvember 2005

Fecal samples of dogs with Coproantigen ELISA Czech Republic 186 E1(4.74-1320) Svobodova and
predator habits and possibility to Lenska (2002)
move around freely (2000-2001)

Fecal samples of farm dogs Taeniid egg isolation amnd Southwestern 240 0B (0.14-3.30) Bnrinskaite

characterization by PCR Lithuania (E.g 142 {10.8-192) et al, (2009}

Fecal samples of urban dogs from Taeniid egg isolation and France 1128 02 (0.02-0.64) Comte et al,

medium-sized towns characterization by PCR (2010)

[Annemasse, Pontarlier) taken
biannual from 2006—2009

" Nosignificant differences in prevalence in the dog groups. (Deplazes et al., Veterinary Parasitology 2011)

Diagnostika: RTG, ultrazvuk, pocCitacovda tomografie, pozitronova emisni
tomografie, serologie (NFR, ELISA)

Lécba: chirurgicky zakrok (do 80. let 20. stoleti jedina lécba), chemoterapie:
mebendazol, albendazol, prazikvantel, strevni formy: prazikvantel, niklosamid



APLIKOVANA VEDA

molekuly onkosfér (Taenia ovis, T. saginata, Echinococcus granulosus)
rekombinantni proteinove antigeny - zaklad vakcin
90-100% efekt u et Parasitol 2003 Jul 25;115(2):83-123

Vaccination against cestode parasites: anti-helminth vaccines that work and why.
1~

Taenla OVIs vV OVC|Ch’ Lightowlers MW', Colebrook AL, Gauci CG, Gauci SM, Kyngdon CT, Monkhouse JL, Vallejo Rodriguez C, Read AJ, Rolfe RA, Sato C.

Taenia saginata ve skotu &) e R R R

PIL: S0020-TS1H96H0068-9

Echinococcus granulosus v ovcich

Vaccination Against Cestode Parasites

M. W. LIGHTOWLERS

u jinych skupin helmintl takovou protekci nezname

Mauolecular Parasitology Laboratory, The University of Melbourne, Princes Highway,
Werribee, Victoria, 3030 Ausiralia

pro T. ovis Slo o prvni funguijici vakcinu proti parazitovi (1989-1996)

Table 1. Host-protective recombinant oncosphere antigens of taeniid cestodes

Specics Antigens Homologue® Protection™ Reference

Taenia oois TodiW 45W Q4% Johnson et af. 1989
To455 45 87 % Lightowlers et af, 199
Tolb 16k Q2% Harrison ef al. 1996
Tol8 18k Q9%

Taenia saginata TSA-9 45We QO Lightowlers et al, 19964
TSA-18 18k* Q0%

Fehinococous gramdosus EG495 EGY95 Q6-100% Laghtowlers ef af. 1996

Echinococcus multilocularis EMS5 EG95 Bi% Crauct et al. 2002

Taenia solinwne TSOL18 18k 1O Flizzer et af, 2004
TSOLA4S 45W 97 %

Taenia multiceps Tmlh 1ok 1004 Crauct et al. 2008
Tmil8 158k 1o

" Homology group was assigned based on a high level of amino acid identity between antigens with reference to the first
antigen of the group to be characterized.

" Protection reflects the optimum level achieved in vaccination and challenge infection trials,

“ Results of vacciation trials using the TS5A-% and TS5A-18 antigens together,

9 Based on mortality following challenge infection. .
F ooy il et el ket (Jabbar a kol., Parasitology 2010)


http://www.ncbi.nlm.nih.gov/pubmed/12878418

' Expert Rev VVaccines. 2014 Apr;13(4):473-87.

Vaccination against helminth parasite infections.
| Hewitson JP, Maizels RM.

‘Holistic’ vaccines [ Attenuated larvae ] ( Worm extracts J [ ES products J

\'-.........................................

Effective live vaccines : : -
(A. caninum, D. viviparus) Vaccination sera [ Biochemical fractions )

e / ] \
Ab screening cDMA libraries

/
[ DNA vaccines j \ (Heoorrﬁnantpmteins] /

Recombinant .'" i N
[ Successful vaccines j |"F Vaccines in trials j Unsuccessful vaccines PJ
\

Proteomics Glycomics

oteins .
= (Taenia Ts45) Mecator ASP, APR Haemonchus H11, Gal-BP, TSB

components

.

(( Antigenic
% Allergic Conformation? Pro-regulatory variation in
reaction? ~ Post-ranslational epitopes? natural
Filled lozenges represent formulations modifications? populations?
tested for vaccine efficacy

Figure 2. Strategies and pathways for helminth vaccine development.
APR: Aspartyl protease; ASP: Associated secreted protein; ES: Excretory—secretory; TSBP: Thiol Sepharose-Binding Protein.


http://www.ncbi.nlm.nih.gov/pubmed/24606541
http://www.ncbi.nlm.nih.gov/pubmed/24606541

PREPARATY - TISK CVICENT (E. REHULKOVA, L. MIKES) @

Carryophyllaeus laticeps L (Eucestoda: Caryophyllidae) DH Abramis brama
Atractolytocestus L (Eucestoda: Caryophyllidae) DH Cyprinus carpio

Khawia sp. L (Eucestoda: Caryophyllidae) DH Carrasius, Cyprinus carpio
Diphyllobothrium latum L (Eucestoda: Diphyllobothriidae) plerocerkoid, proglotid
Bothriocephalus acheilognathi L (Eucestoda: Bothriocephalidea) DH Cyprinus carpio

Moniezia L (Eucestoda: Anoplocephalidae) DH krava (proglotidy)
Moniezia expansa L (Eucestoda: Anoplocephalidae) DH ovce (proglotidy)
Paranoplocephala brevis L (Eucestoda: Anoplocephalidae) DH ovce (proglotidy)

Dipylidium caninum L (Eucestoda: Dipylidae) DH pes i koCka (proglotidy a scolex)

Hymenolepis diminuta L (Eucestoda: Hymenolepididae) DH potkan (proglotidy a scolex)
Mesocestoide L (Eucestoda: Mesocestoidae) DH

Echinococcus granulosus L (Eucestoda: Tenidae)
Taenia solium L (Eucestoda: Tenidae) - scolex

CO NEMA LIBOR

Bothriocephalus claviceps E (Eucestoda: Bothriocephalidea) DH Cyprinus carpio
Pseudolacistorhynchus heroniensis E (Cestoda: Trypanorhyncha) DH Epinephleus
Taenia taeniaeformis E (Eucestoda: Tenidae) — DH koCka
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